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Abstract
General expressions for the double–lepton polarizations in the B → Kℓ+ℓ− decay
are obtained, using model independent effective Hamiltonian, including all possible
interactions. Correlations between the averaged double–lepton polarization asym-
metries and the branching ratio, as well as, the averaged single–lepton polarization
asymmetry are studied. It is observed that, study of the double–lepton polarization
asymmetries can serve as a good test for establishing new physics beyond the Standard
Model.
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1 Introduction
Rare B meson decays, induced by flavor–changing neutral current (FCNC) b → s(d)ℓ+ℓ−
transition provide a promising testing ground in search of the effects beyond the standard
model (SM). The FCNC decays which are forbidden at tree level in the SM, appear at loop
level and are very sensitive to the gauge structure of the SM. Moreover, these decays are
also quite sensitive to the present theories beyond the SM. As is well known, B → Kℓ+ℓ−
and B → K∗ℓ+ℓ− decays are one–loop processes in the SM, governed by the b → sℓ+ℓ−
transition, at quark level. Because of their loop structures, these decays are suppressed and
the relevant branching ratios in the SM are expected to be of the order of, roughly, 5×10−7
for the B → Kℓ+ℓ− decay, and 1.5× 10−6 for the B → K∗ℓ+ℓ− decay, respectively [1]–[3].
Recently, Belle [4] and BaBar [5] Collaborations announced the following measurements of
the branching ratio for the B → Kℓ+ℓ− decay:
B(B → Kℓ+ℓ−) =


(
4.8+1.0−0.9 ± 0.3± 0.1
)
× 10−7 [4] ,
(
0.65+0.14−0.13 ± 0.04
)
× 10−6 [5] .
One of the efficient ways in establishing new physics beyond the SM is the measurement of
the lepton polarization [6]–[11]. Polarization of a single–lepton has been studied in the B →
K∗ℓ+ℓ− [6], B → Xsℓ+ℓ− [7]–[8], B → Kℓ+ℓ− [9], B → π(ρ)ℓ+ℓ− [10] and Bs → ℓ+ℓ−γ [11]
decays. It has been pointed out in [12] that, the study of the polarizations of both leptons
provides many additional observables which can be measured, would be useful in testing
the SM and looking new physics beyond the SM. Polarization asymmetries and forward–
backward asymmetry due to both leptons have been investigated in the B → Xsτ+τ− [13],
B → K∗τ+τ− [14] and B → Kτ+τ− [15] decays in the Minimal Supersymmetric Model,
respectively.
The goal of present work is studying various double–lepton polarizations in the exclusive
B → Kℓ+ℓ− decay using the most general form of the effective Hamiltonian, including all
possible forms of interactions. Moreover, we study the correlation between double–lepton
polarizations and single–lepton polarizations. Our purpose in doing so is to find regions in
the new Wilson coefficients parameter space, in which the branching ratio and single–lepton
polarization would agree with the SM prediction, while double–lepton polarizations would
not. Obviously, if such a region does exist, it is an indication of the fact that the new physics
effects can be established by the measurement only of the double–lepton polarizations.
The paper is organized as follows. In section 2, using the most general form of the
effective Hamiltonian, we obtain the matrix element of the B → Kℓ+ℓ− decay in terms of
form factors relevant to B → K transition and then derive analytical results of double–
lepton polarization asymmetries. In section 3, we numerically investigate the correlations
of double–lepton asymmetries on branching ratio. Moreover we analyze the correlation of
double–lepton polarization observables to single–lepton polarizations. This section contains
also discussion and our conclusion.
1
2 Double–lepton polarizations
In this section we calculate the double–lepton polarization asymmetries, using the most
general, model independent form of the effective Hamiltonian. The effective Hamiltonian
for the b→ sℓ+ℓ− transition in terms of twelve model independent four–Fermi interactions
can be written in the following form:
Heff = GFα√
2π
VtsV
∗
tb
{
CSL s¯iσµν
qν
q2
L b ℓ¯γµℓ+ CBR s¯iσµν
qν
q2
R b ℓ¯γµℓ
+ CtotLL s¯LγµbL ℓ¯Lγ
µℓL + C
tot
LR s¯LγµbL ℓ¯Rγ
µℓR + CRL s¯RγµbR ℓ¯Lγ
µℓL
+ CRR s¯RγµbR ℓ¯Rγ
µℓR + CLRLR s¯LbR ℓ¯LℓR + CRLLR s¯RbL ℓ¯LℓR
+ CLRRL s¯LbR ℓ¯RℓL + CRLRL s¯RbL ℓ¯RℓL + CT s¯σµνb ℓ¯σ
µνℓ
+ iCTE ǫ
µναβ s¯σµνb ℓ¯σαβℓ
}
, (1)
where L and R in (1) are
L =
1− γ5
2
, R =
1 + γ5
2
,
and CX are the coefficients of the four–Fermi interactions and q = pB−pK is the momentum
transfer. Among twelve Wilson coefficients several already exist in the SM. For example,
the coefficients CSL and CBR in penguin operators correspond to −2msCeff7 and −2mbCeff7
in the SM, respectively. The next four terms in Eq. (1) are the vector type interactions
with coefficients CtotLL, C
tot
LR, CRL and CRR. Two of these vector interactions containing C
tot
LL
and CtotLR do exist in the SM as well in the form (C
eff
9 − C10) and (Ceff9 + C10). Therefore
we can say that CtotLL and C
tot
LR describe the sum of the contributions from SM and the new
physics and they can be written as
CtotLL = C
eff
9 − C10 + CLL ,
CtotLR = C
eff
9 + C10 + CLR ,
The terms with coefficients CLRLR, CRLLR, CLRRL and CRLRL describe the scalar type
interactions. The last two terms with the coefficients CT and CTE, obviously, describe the
tensor type interactions.
Exclusive B → Kℓ+ℓ− decay is described by the matrix element of effective Hamiltonian
over B and K meson states, which can be parametrized in terms of form factors. It follows
from Eq. (1) that in order to calculate the amplitude of the B → Kℓ+ℓ− decay, the following
matrix elements are needed
〈K |s¯γµb|B〉 ,
〈K |s¯iσµνqνb|B〉 ,
〈K |s¯b|B〉 ,
〈K |s¯σµνb|B〉 .
These matrix elements are defined as follows:
〈K(pK) |s¯γµb|B(pB)〉 = f+
[
(pB + pK)µ − m
2
B −m2K
q2
qµ
]
+ f0
m2B −m2K
q2
qµ , (2)
2
with f+(0) = f0(0),
〈K(pK) |s¯σµνb|B(pB)〉 = −i fT
mB +mK
[
(pB + pK)µqν − qµ(pB + pK)ν
]
. (3)
The matrix elements 〈K(pK) |s¯iσµνqνb|B(pB)〉 and 〈K |s¯b|B〉 can be obtained from Eqs.
(2) and (3). Multiplying both sides of the equations by qµ, and using equation of motion
we get
〈K(pK) |s¯b|B(pB)〉 = f0 m
2
B −m2K
mb −ms , (4)
〈K(pK) |s¯iσµνqνb|B(pB)〉 = fT
mB +mK
[
(pB + pK)µq
2 − qµ(m2B −m2K)
]
. (5)
Using the definition of the form factors given in Eqs. (2)–(4), we get the amplitude for the
B → Kℓ+ℓ− decay which can be written as
M(B → Kℓ+ℓ−) = GFα
4
√
2π
VtbV
∗
ts
{
ℓ¯γµℓ
[
A(pB + pK)µ + Bqµ
]
+ ℓ¯γµγ5ℓ
[
C(pB + pK)µ +Dqµ
]
+ ℓ¯ℓ Q+ ℓ¯γ5ℓN
+ 4ℓ¯σµνℓ (−iG)
[
(pB + pK)µqν − (pB + pK)νqµ
]
+ 4ℓ¯σαβℓ ǫµναβ H
[
(pB + pK)µqν − (pB + pK)νqµ
]}
. (6)
The functions entering to Eq. (4) are defined as
A = (CtotLL + C
tot
LR + CRL + CRR) f+ + 2(CBR + CSL)
fT
mB +mK
,
B = (CtotLL + C
tot
LR + CRL + CRR) f− − 2(CBR + CSL)
fT
(mB +mK)q2
(m2B −m2K) ,
C = (CtotLR + CRR − CtotLL − CRL) f+ ,
D = (CtotLR + CRR − CtotLL − CRL) f− ,
Q = f0
m2B −m2K
mb −ms (CLRLR + CRLLR + CLRRL + CRLRL) ,
N = f0
m2B −m2K
mb −ms (CLRLR + CRLLR − CLRRL − CRLRL) ,
G =
CT
mB +mK
fT ,
H =
CTE
mB +mK
fT , (7)
where
f− = (f0 − f+)m
2
B −m2K
q2
.
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We see from Eq. (6) that the difference from the SM is due to the last four terms only.
namely, scalar and tensor type interactions. From the expression of the matrix element
given in Eq. (6), we get the following result for the dilepton invariant mass spectrum:
dΓ
dsˆ
(B → Kℓ+ℓ−) = G
2α2mB
214π5
|VtbV ∗ts|2 λ1/2(1, rˆK , sˆ)v∆(sˆ) , (8)
where λ(1, rˆK, sˆ) = 1+ rˆ
2
K+ sˆ
2−2rˆK−2sˆ−2rˆK sˆ, sˆ = q2/m2B, rˆK = m2K/m2B, mˆℓ = mℓ/mB,
v =
√
1− 4mˆ2ℓ/sˆ is the final lepton velocity, and ∆(sˆ) is
∆ =
4m2B
3
Re
[
− 96λm3Bmˆℓ(AG∗) + 24m2Bmˆ2ℓ(1− rˆK)(CD∗) + 12mBmˆℓ(1− rˆK)(CN∗)
+ 12m2Bmˆ
2
ℓ sˆ |D|2 + 3sˆ |N |2 + 12mBmˆℓsˆ(DN∗) + 256λm4Bsˆv2 |H|2 + λm2B(3− v2) |A|2
+ 3sˆv2 |Q|2 + 64λm4B sˆ(3− 2v2) |G|2 +m2B{2λ− (1− v2)[2λ− 3(1− rˆK)2]} |C|2
]
. (9)
We now proceed by calculating the double–polarization asymmetries, i.e., when po-
larizations of both leptons are simultaneously measured. We introduce a spin projection
operator defined by
Λ1 =
1
2
(1 + γ56s−i ) ,
Λ2 =
1
2
(1 + γ56s+i ) ,
for lepton ℓ− and antilepton ℓ+, where i = L,N, T correspond to the longitudinal, normal
and transversal polarizations, respectively. Firstly, we define the following orthogonal unit
vectors s−µ in the rest frame of ℓ− and s+µ in the rest frame of ℓ+:
s−µL =
(
0, ~e−L
)
=
(
0,
~p−
|~p−|
)
,
s−µN =
(
0, ~e−N
)
=
(
0,
~pK × ~p−
|~pK × ~p−|
)
,
s−µT =
(
0, ~e−T
)
=
(
0, ~e−N × ~e−L
)
,
s+µL =
(
0, ~e+L
)
=
(
0,
~p+
|~p+|
)
,
s+µN =
(
0, ~e+N
)
=
(
0,
~pK × ~p+
|~pK × ~p+|
)
,
s+µT =
(
0, ~e+T
)
=
(
0, ~e+N × ~e+L
)
, (10)
where ~p∓ and ~pK are the three–momenta of the leptons ℓ∓ and K meson in the center of
mass frame (CM) of ℓ− ℓ+ system, respectively.
The longitudinal unit vectors s−L and s
+
L are boosted to CM frame of the ℓ
− ℓ+ system
by the Lorentz transformation, giving
(
s−µL
)
CM
=
( |~p−|
mℓ
,
E~p−
mℓ |~p−|
)
,
(
s+µL
)
CM
=
( |~p−|
mℓ
,− E~p−
mℓ |~p−|
)
, (11)
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while the vectors s∓µN and s
∓µ
T are not changed by the boost.
We can now define the double–lepton polarization asymmetries as in [12]:
Pij(sˆ) =
(
dΓ
dsˆ
(~s−i , ~s
+
j )−
dΓ
dsˆ
(−~s−i , ~s+j )
)
−
(
dΓ
dsˆ
(~s−i ,−~s+j )−
dΓ
dsˆ
(−~s−i ,−~s+j )
)
(
dΓ
dsˆ
(~s−i , ~s
+
j ) +
dΓ
dsˆ
(−~s−i , ~s+j )
)
+
(
dΓ
dsˆ
(~s−i ,−~s+j ) +
dΓ
dsˆ
(−~s−i ,−~s+j )
) , (12)
where i, j = L, N, T , and the first subindex i corresponds lepton while the second subindex
j corresponds to antilepton, respectively.
After lengthy calculations we get the following results for the double–polarization asym-
metries.
PLL =
4m2B
3∆
Re
[
32λm3Bmˆℓ(A
∗G) + 24m2Bmˆ
2
ℓ(1− rˆK)(C∗D)
+ 12mBmˆℓ(1− rˆK)(C∗N) + 256λm4B sˆv2 |H|2 − 64λm4B sˆ(1− 2v2) |G|2
− λm2B(1 + v2) |A|2 + 12m2Bmˆ2ℓ sˆ |D|2 + 3sˆ |N |2 + 12mBmˆℓsˆ(D∗N) + 3sˆv2 |Q|2
− m2B{2λ− (1− v2)[2λ+ 3(1− rˆK)2]} |C|2
]
, (13)
PLN =
2πm3B
√
λsˆ
sˆ∆
Im
[
2mBmˆℓsˆIm(A
∗D) + 32m2Bmˆ
2
ℓ sˆ(D
∗G) + sˆ(A∗N)
− 16mBmˆℓsˆ(G∗N)− sˆv2(C∗Q) + 2mBmˆℓ(1− rˆK)(A∗C)
+ 32m2Bmˆ
2
ℓ(1− rˆK)(C∗G)
]
, (14)
PNL =
2πm3B
√
λsˆ
sˆ∆
Im
[
− 2mBmˆℓsˆ(A∗D)− 32m2Bmˆ2ℓ sˆ(D∗G)− sˆ(A∗N)
+ 16mBmˆℓsˆ(G
∗N)− sˆv2(C∗Q)− 2mBmˆℓ(1− rˆK)(A∗C)
− 32m2Bmˆ2ℓ(1− rˆK)(C∗G)
]
, (15)
PLT =
2πm3B
√
λsˆ
sˆ∆
Re
[
2mBmˆℓ(1− rˆK)v |C|2 + 2mBmˆℓsˆv(C∗D) + sˆv(C∗N)
− sˆv(A∗Q) + 16mBmˆℓsˆv(G∗Q)
]
, (16)
PTL =
2πm3B
√
λsˆ
sˆ∆
Re
[
2mBmˆℓ(1− rˆK)v |C|2 + 2mBmˆℓsˆv(C∗D) + sˆv(C∗N)
+ sˆv(A∗Q)− 16mBmˆℓsˆv(G∗Q)
]
, (17)
PNT =
8m2Bv
3∆
Im
[
− 32λm3Bmˆℓ(A∗H) + 128λm4Bsˆ(G∗H) + 6mBmˆℓsˆ(D∗Q)
+ 3sˆ(N∗Q)− 2λm2B(A∗C)− 32λm3Bmˆℓ(C∗G) + 6mBmˆℓ(1− rˆK)(C∗Q)
]
, (18)
5
PTN =
8m2Bv
3∆
Im
[
− 32λm3Bmˆℓ(A∗H) + 128λm4Bsˆ(G∗H) + 6mBmˆℓsˆ(D∗Q)
+ 3sˆ(N∗Q) + 2λm2B(A
∗C) + 32λm3Bmˆℓ(C
∗G) + 6mBmˆℓ(1− rˆK)(C∗Q)
]
, (19)
PTT =
4m2B
3∆
Re
[
32λm3Bmˆℓ(A
∗G)− 24m2Bmˆ2ℓ(1− rˆK)(C∗D)− 12mBmˆℓ(1− rˆK)(C∗N)
− 256λm4Bsˆv2 |H|2 − 64λm4Bsˆ(1− 2v2) |G|2 − λm2B(1 + v2) |A|2
− 12m2Bmˆ2ℓ sˆ |D|2 − 3sˆ |N |2 − 12mBmˆℓsˆ(D∗N) + 3sˆv2 |Q|2
+ m2B{2λ− (1− v2)[2λ+ 3(1− rˆK)2]} |C|2
]
, (20)
PNN =
4m2B
3∆
Re
[
96λm3Bmˆℓ(A
∗G) + 256λm4Bsˆv
2 |H|2 − 3sˆv2 |Q|2 + 12m2Bmˆ2ℓ sˆ |D|2
+ 3sˆ |N |2 + 12mBmˆℓsˆ(D∗N)− λm2B(3− v2) |A|2 − 64λm4Bsˆ(3− 2v2) |G|2
+ m2B{2λ− (1− v2)[2λ− 3(1− rˆK)2]} |C|2 + 24m2Bmˆ2ℓ(1− rˆK)(C∗D)
+ 12mBmˆℓ(1− rˆK)(C∗N)
]
. (21)
3 Numerical results and discussion
In this section we present the numerical analysis of all possible double–lepton polarizations,
whose explicit expressions we give in the previous section.
The values of the input parameters used in this work are: |VtbV ∗ts| = 0.0385, (Ceff9 )sh =
4.344, C10 = −4.669, ΓB = 4.22× 10−13 GeV . It is well known that the Wilson coefficient
Ceff9 receives long distance contribution coming from the real intermediate J/ψ family.
However, in the present work we consider only the short distance contribution. The modulo
of Ceff7 is fixed by the experimental value of B(B → Xsγ), while its sign is determined by
the SM. In further analysis we use (Ceff7 )SM = −0.313 and for the parametrization of the
form factors we use the results of the first reference in [3].
The region for the new Wilson coefficients can be obtained from existing experimental
results of BaBar and BELLE Collaboration on B(B → Kℓ−ℓ+) [4, 5] (see figures below).
It follows from Eqs. (13)–(21) that double–lepton polarization asymmetries depend
on q2 and the new Wilson coefficients. Therefore, it may experimentally be difficult to
study these dependencies at the same time. For this reason, we eliminate q2 dependence
by performing integration over q2 in the allowed region, i.e., we consider the averaged
double–lepton polarization asymmetries. The averaging over q2 is defined as
〈Pij〉 =
∫ (1−√rˆK)2
4mˆ2
ℓ
Pij
dB
dsˆ
dsˆ
∫ (1−√rˆK)2
4mˆ2
ℓ
dB
dsˆ
dsˆ
.
We present our analysis in a series of figures. In Figs. (1)–(4), we depict the correlation
of the averaged double–lepton asymmetries on the branching ratio for the B → Kµ−µ+
decay. Note that the region of the branching ratio is taken from the existing experimental
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result, and the corresponding regions of variation of the new Wilson coefficients are given
in the figures.
From these figures we deduce the following results:
• There exist regions of new Wilson coefficients where 〈PLL〉 departs the SM result
considerably when B(B → Kµ−µ+) is very close to SM value.
• 〈PLN〉, as well as 〈PNL〉, seem to exceed the SM value 3–4 times, and they change their
signs when new Wilson coefficients vary in the allowed region and branching ratio is
very close to the SM result. This behavior can serve as a good test for establishing
new physics beyond the SM.
• In the presence of the new Wilson coefficients, the value of 〈PLT 〉 (〈PTL〉) is 3–4 times
smaller(larger) compared to the SM prediction. Moreover, 〈PTL〉 changes its sign
when new Wilson coefficients vary.
We do not not present the correlation of 〈PNN〉, 〈PNT 〉, 〈PTN〉 and 〈PTT 〉 on the branch-
ing ratio, since the values of 〈PNN〉, 〈PNT 〉 and 〈PTN〉 are very small, and the behavior of
〈PTT 〉 is quite similar to that of 〈PTL〉. Change in the values of 〈PNT 〉 and 〈PTN〉 is observed,
but no change in their signs seems to occur.
In Figs. (5)–(13), we present the correlation of 〈Pij〉 on branching ratio for the B →
Kτ+τ− decay. Similar to the B → Kµ+µ− decay, one concludes that several 〈Pij〉 are
sizable and sensitive to the existence of new physics. It should be noted that, in the present
analysis we change the branching ratio in the region (1÷ 3.5)× 10−7.
Next, we want to discuss the following problem. Can we establish the new physics effects
only by measuring the double–lepton polarization. In other words, do sizable regions of
new Wilson coefficients exist, for which the single–lepton polarization coincides with the
SM result, while double–lepton polarizations do not. In order to analyze this possibility,
we study the correlations of averaged double 〈Pij〉 and single–lepton 〈Pi〉 polarizations. We
vary the new Wilson coefficients in the region allowed by the measured branching ratio.
Our numerical analysis shows that, for theB → Kµ+µ− case, the correlations (〈PTL〉, 〈PL〉)
and (〈PLT 〉, 〈PT 〉) are more informative. The correlations (〈PLL〉, 〈PL〉) and (〈PTT 〉, 〈PT 〉)
are not suitable since their values in the SM are practically the same and if the new Wilson
coefficients are taken into account in the allowed region, the departure of 〈PLL〉 and 〈PTT 〉
from their SM values is very small. In Figs. (14) and (15) we present the correlations of
〈PTL〉 on 〈PL〉 and 〈PLT 〉 on 〈PT 〉, respectively. From these figures we observe that, there
exist regions of the new Wilson coefficients, where double–lepton polarizations differ from
the SM, while single–lepton polarizations coincide with the SM prediction. Here in this
figure and in rest of the following ones, the numbers in the parentheses are the values of the
branching ratio corresponding to the respective lower and upper values of the new Wilson
coefficients.
The situation for the B → Kτ+τ− decay is slightly different. We obtain that the study of
all correlations between double– and single–lepton polarizations leads to strong restriction
on tensor type Wilson coefficient CT . Besides, analyses of the correlations (〈PTT 〉, 〈PT 〉),
(〈PLT 〉, 〈PT 〉) and (〈PTL〉, 〈PT 〉) show that there exist regions of the new Wilson coefficients
CRR, CLR and scalar type coefficients CLRRL, CRLRL where double–lepton polarizations
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differ from the SM results, but single–lepton polarizations coincide with that of the SM
(see Figs. (16), (17) and (18)).
Finally, let us briefly discuss the problem of detectability of the lepton polarization
asymmetries in experiments. Experimentally, to measure an asymmetry 〈Pij〉 of the decay
with the branching ratio B at nσ level, the required relevant number of events (i.e., the
number of BB¯ pair) are given by the expression
N =
n2
Bs1s2〈Pij〉2 ,
where s1 and s2 are the efficiencies of the leptons. Typical values of the efficiencies of
the τ–leptons range from 50% to 90% for their various decay modes (see for example [16]
and references therein). It should be noted here that the error in τ–lepton polarization
is estimated to be about (10 ÷ 15)% [17]. So, the error in measurement of the τ–lepton
asymmetries is of the order of (20÷ 30)%, and the error in obtaining the number of events
is about 50%.
It follows from the expression for N that, in order to observe the lepton polarization
asymmetries in B → Kµ+µ− and B → Kτ+τ− decays at 3σ level, the minimum number
of required events are (for the efficiency of τ–lepton we take 0.5):
• for B → Kµ+µ− decay
N =


3.5× 107 (for 〈PLL〉 , 〈PLT 〉) ,
5.0× 108 (for 〈PTL〉) ,
2.0× 1011 (for 〈PLN〉) ,
• for B → Kτ+τ− decay
N =


(1.0± 0.5)× 109 (for 〈PLL〉 , 〈PLT 〉 , 〈PTL〉 , 〈PNN〉) ,
(5.0± 2.5)× 108 (for 〈PTT 〉) ,
(4.0± 2.0)× 1010 (for 〈PLN〉 , 〈PNL〉) ,
(3.0± 1.5)× 1011 (for 〈PNT 〉 , 〈PTN〉) .
On the other hand, the number of BB¯ pairs, that are produced at B–factories and LHC
are about ∼ 5 × 108 and 1012, respectively. As a result of a comparison of these numbers
and N , we conclude that, except 〈PLN〉 in the B → Kµ+µ− decay and 〈PNT 〉, 〈PTN〉 in the
B → Kτ+τ− decay, all double lepton polarizations can definitely be detectable at LHC.
The numbers for the B → Kµ+µ− decay presented above demonstrate that, 〈PLL〉 and
〈PLT 〉 for the B → Kµ+µ− decay should be accessible at B factories after several years of
running.
In summary, in this work, we present the most general analysis of the double–lepton
polarization asymmetries in the B → Kℓ+ℓ− decay using the most general, model indepen-
dent form of the effective Hamiltonian. In our analysis we have used the experimental result
of the branching ratio for the B → Kµ+µ− decay, announced by the BaBar and BELLE
Collaborations. The correlation of the averaged double–lepton polarization asymmetries on
the branching ratio (we use the experimental result for the varying region of the branching
8
ratio for the B → Kµ+µ− decay). We find out that the study of double–lepton polarization
asymmetries can serve as good test for establishing new physics beyond the SM. Moreover,
we study the correlations between double– and single–lepton polarization asymmetries and
observe that there exist regions of the new Wilson coefficients for which double–lepton po-
larization asymmetries depart considerably from the SM, while single–lepton polarization
coincides with that of the SM predictions. In other words, in these regions of the new
Wilson coefficients only double–lepton polarization asymmetry measurements can establish
new physics beyond the SM.
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Figure captions
Fig. (1) Parametric plot of the correlation between the averaged double–lepton polar-
ization asymmetry 〈PLL〉 and the branching ratio for the B → Kµ+µ− decay, when both
leptons are longitudinally polarized.
Fig. (2) The same as in Fig. (1), but for the averaged double–lepton polarization asym-
metry 〈PLN〉, when one the leptons is longitudinally, and the other is normally polarized.
Fig. (3) The same as in Fig. (2), but for the averaged double–lepton polarization asym-
metry 〈PLT 〉.
Fig. (4) The same as in Fig. (2), but for the averaged double–lepton polarization asym-
metry 〈PTL〉.
Fig. (5) The same as in Fig. (1), but for the B → Kτ+τ− decay.
Fig. (6) The same as in Fig. (2), but for the B → Kτ+τ− decay.
Fig. (7) The same as in Fig. (5), but for the averaged double–lepton polarization asym-
metry 〈PNL〉.
Fig. (8) The same as in Fig. (3), but for the B → Kτ+τ− decay.
Fig. (9) The same as in Fig. (4), but for the B → Kτ+τ− decay.
Fig. (10) The same as in Fig. (5), but for the averaged double–lepton polarization
asymmetry 〈PNN〉.
Fig. (11) The same as in Fig. (5), but for the averaged double–lepton polarization
asymmetry 〈PNT 〉.
Fig. (12) The same as in Fig. (5), but for the averaged double–lepton polarization
asymmetry 〈PTN〉.
Fig. (13) The same as in Fig. (5), but for the averaged double–lepton polarization
asymmetry 〈PTT 〉, when both leptons are transversally polarized.
Fig. (14) Parametric plot of the correlation between the averaged double–lepton po-
larization asymmetry 〈PTL〉 and the single–lepton polarization 〈PL〉 for the B → Kµ+µ−
decay. The numbers in the parentheses are the values of the branching ratio corresponding
to the respective lower and upper values of the new Wilson coefficients.
Fig. (15) The same as in Fig. (14), but the correlation between 〈PLT 〉 and 〈PT 〉 pair.
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Fig. (16) The same as in Fig. (14), but the correlation between 〈PTT 〉 and 〈PT 〉 pair, for
the B → Kτ+τ− decay.
Fig. (17) The same as in Fig. (16), but the correlation between 〈PLT 〉 and 〈PT 〉 pair.
Fig. (18) The same as in Fig. (16), but the correlation between 〈PTL〉 and 〈PT 〉 pair.
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